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I. INTRODUCTION. 

THE identification of the specimens of this family obtained by the Expedition was so 
difficult that I had to embark upon an extended re-examination of all its genera and 
species. For this purpose I had before me the collections which I had obtained on 
my previous expeditions to the Pacific Ocean and to the Maldive and Laccadive Archi- 
pelagoes. The late Mr. F. P. Bedford had also collected for me a few specimens at 
Singapore, and Mr. C. Crossland a, few at Zanzibar. I am further indebted to 
Mr. Crossland for a large collection from reefs between Donganab and Sawakin, Red 
Sea;  systematists will readily understand the peculiar value of t h i s  collection for 
identifying the species and genera described by earlier workers. I have alRo been 
enabled, owing to the kindness of Prof. Jeffrey Bell, to examine many of the h n g i a ,  
including all named specimens, and all of the colonial Fungiida in the British Museum. 
Mr. T. Wayland Vaughan, our chief authority on living and fossil Madrepoda, has 
also given me information and his opinions on certain points. I wished particularly to 
examine specimens of the form called Dimeria morloni by Tenison-Woods. As the 
rules of the Australian Museum and of the University of Sydney do not allow any 
specimens to be sent out of the country under any circumstances, I would recommend 
workers on this very difficult group for their own peace of mind to absolutely neglect 
all identifications of corals in either institution, which are not. accompanied by proper, 
preferably photographic figures. 
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The Red Sea Corals collecte4 by Mr. Crossland should perhaps have been reported 
upon separately for the series of Reports now being published in the Journ. Linn. Soc., 
Zool. vol. xxxi. As he has left me free in the matter and he is unlikely to have few 
peculiar species, and as the value of the collection depends mainly on its being con- 
sidered geographically, I have reported upon it in this paper, preferring to consider 
the family from its broadest aspects. 

11. THE FAMILY FUNGIIDLE. 
I accept Mr. Wayland Vaughan’s diagnosis at of this family with certain characters 

added by himself :- 
‘‘ Corallum simple or colonial, depressed or mitroid in form, septa of higher cycles 

perforate, those of the lower cycles perforate or solid, Synapticula, but no dissepiments, 
present, Wall usually perforate or compact. 50 epitheca.” 

The supplementary characters of Vaughan are as follows :-“ The embryo becomes 
attached and forms a trophozooid vhich gives rise to buds (anthoblasts) : these become 
detached forming free individuals (anthocyathi). The anthocyathi may remain simple 
(the genus R~ngia ) ,  or by asexual reproduction become colonial.” 

The family Fungiidse was first defined by Dana T, being subsequently amended by Milne- 
Edwards and Haimez and by Duncan 9. As left by the latter author it contained the 
following genera :-I Alliance, Pumgia, Diafungia, Zicrabacia ; I1 Alliance, Halomitra, 
Sandalolitha, Cryptabacia ; I11 Alliance, Herpolitha, Polyphyllia, Lithactinia, Zoopilus. 
Podabacia was placed as a synonym of Halomitra, but this genus, type species P.  crus- 
tacea, is really quite distinct, retaining the primitive fixed condition 11. 
then showed that Diaseris and Cycloseria, placed by Duncan in the Lophoseridae, really 
belong to the Fungiidm, a conclusion amply borne out by Vaughan **, and perhaps are 
synonyms of Fangia (see below, p. 263). Diafwagia, too, was obviously not related to 
the other genera in the family. 

A revision of the families of the Madreporaria Fungida became clearly necessary, and 
this task was undertaken by Vaughan, whose unequalled experience of both living and 
fossil corals admirably qualified him for the task. He at  once separated Xicrabacia as 
type of a new family Micrabaciidze having solid septa, Diafungia also being referred to 
this family, At the same time he added the characters mentioned above to the Fungiidae, 
which was restricted to  free forms, Podabacia at owe  being removed. Eight genera 
are left ( Fwgia,  Ha 1 omitra, Banda I o lit ha, Cryp tabacia, Herpolitha, Polyp hy 1 lia, 

Doderlein 

* Proc. U.S. Nat. Mus. xxviii. p. 379 (1905). 
t “Zoophytes,” Wilkes Expl. Exped. p. 283 (1846). 
$. 6 Hist. des Coralliairee,’ iii. p. 4 (1860). 
0 $ 6  Revision of the Madreporaria,” Journ. Linn. h c . ,  Zool. xviii. p. 141 (1884). 
I( Gardiner, “ Madreporaria,” The Fauna and Geography of the Maldive and Imcadive Archipelagoes, 

6‘ Die Korallengattung Fungia,” Abhnridlungen der Senckenbergischen nrtturforsohenden Gesellsohaft, xxvii. 
p. 941 (1905). 

Heft i. (1902). 
** I‘ Recent Madreporaria of the Hawaiian Islands and Layaan,” U.S. Nat. Nus. Bull. 59, pp. 108-128 (1907). 
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Lithactinia, and Zoopilus), so extraordinarily closely related to each other that the 
scientific character of Vaughan’s family Fungiidze can scarcely be doubted. It is a 
recent family of Indo-Pacific distribution, confined to tropical waters. It has its centre 
in the East Indies, with many species in the Red Sea, ft few extending to Hawaii 
and Tahiti and one or two to the west coast of America. It is essentially it coral-reef 
family, its species confined to the shallowest water and at  least assisted very materially 
in their food-supply by commensal algze, the only possible exceptions to this rule being 
a few species of the Dkseris-group and of the Cycloseris-group of Fmgia, formerly 
placed in the genera Diaseris and Cycloseris. 

OE the genera of the family, Fungiu is the only simple one, and it must be regarded as 
in many respects retaining the primitive simple condition, from which all the rest have 
been derived. Of this statement there is direct evidence in all genera except Polyphyllia 
and Lithactinia, and it is not too much to assume that the statement holds for them also 
even if they are separable from Cryptubacia, which I think they are not. Fungia itself 
has what I believe to be eight well-constituted morphological types or Groups, and it 
remains for us to consider the relationships of the colonial genera to these Groups and 
to  one another. 

First, however, it is neccssary to examine whether all the above genera are really 
distinct from one another, whether all are good genera. Below I have given my reasons 
for the creation of a new genus, Doderleinia, for two species formerly placed under 
Hdomitra. Li’andaZoZitha was next founded by Quelch* on a single specimen from 
Tahiti, now in the British Museum. Studer -f regarded it as a species of Halomitra, 
subgenus Podabacia, but, as will be seen later, it can scarcely belong to that genus. The 
specimen has an area on the underside, about 3 by 2 cm., very opaque and tinged with 
yellow. On part of this the scar of attachment formerly existed ; boring organisms doubt- 
less entered and the opaque appearance is probably due to the consequent decay of the 
corallum. Of 
these five, one to the right of Quelch’s figure is distinct and one to  the left is semi. 
distinct ; the rest are very doubtfully calicular centres. Quelch’s interpretation of the 
long axis of the specimen, the line of the axial calicle, is altogether doubtful I regard 
both ends of this calicle as extending out on the lower side of his figure, the left one a 
quarter of the length of the specimen from its end, this being the half with regard to 
which Quelch states that a primary septum corresponds to  its median axis. If I am 
correct, there is no evidence that fresh calicles develop in the long axis. The. two ends 
of the specimen show enormously rapid outgrowth as compared with the centre-this 
is not indicated in Quelch’s figure,-and the characters of some of the septa1 teeth and 
spines show unhealthy surroundings and growth. For myself I have little doubt but 
that the specimen is a young Fungia of perhaps unknown species which has grown in 
unfavourable conditions, so that its development has been somewhat irregular. 

Cy9tabacia at first sight might seem to be a form of Herpolitha of which the central 

Four out of the five so-called secondary calicles are situated over this. 

* ‘ Challenger ’ Reports, p. 144, pl. vii. figs. 1-1 d (1886). 
t Zool. Jahrb. xiv. p. 413 (1901). 

36* 
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axial furrow has become broken up into a series of centres, its single species, 0. lai’pina, 
in the arrangement of its calicles being connected by Herpolitha crama to H. h a x ,  the 
type species of its genus. It, however, shows a distinct gap in other characters, 
particularly those of its costm and septa. In addition to my own specimens of C. talpina 
mentioned below, I have examined five specimens in the British Museum ranging up to 
42 cm. in length. These show clearly that the younger the specimen the more distinct 
are its secondary axial centres and its subsidiary side calicles, radiation of septa from 
them being clearer. This is not the mse in Herpolitha, some specimens of which show 
almost the opposite character *, so that I must regard Cryptabacia talpina as the type of 
a good genus. 

Polyphyllia was founded by Quoy and Gaimard? for a species, P .  pelvis, from New 
Ireland. Their description was inadequate, but the type was redescribed and figured by 
Milne-Edwards and Haime $. The specimens were of brge size, 20 to 30 cm. long by 
7 to 10 cm. broad. I n  the British Museum I found three specimens labelled Y. pelvis, 
one of them so named by Briiggemann coming from,‘‘ Swan River, Australia,” and two 
older specimens from unknown localities. All were over 33 cm. in length, but when 
examined were clearly large specimens of Cryptabacia tabina, having both the central 
and side calicular centres lessl distinct, i. e. septa less radiating, than in smaller specimens 
of the same species, a regular age and size character in that species. At the same time 
all three specimens examined by themselves would be regarded as typical Polyphyllia, 
resembling in eve? respect Milne-Edwards and Haime’s description of the genus. 
Further, its type species, P. pel&, seams to me to be identical with Cryptabacia talpina. 
The arrangement of septa shown in Milne-Edwards and Haime’s figure 1 d is quite 
typical of that species, the individual septa between the mouth-opening8 being better 
shown in their fig, 1 e. Generally the septa, of the second series are not perhaps so thick 
and distinct as in 1 a?, but there is one specimen in the British Museum from 
“ W. Island, Torres Straits,” which has still thicker septa of the smaller series, having a 
similar surface appearance and rising higher than usual in relation to the septa of the 
larger series, so that the connections of the latter septa to the corners of the elongated 
meshwork of the second series (shown in fig. 1 e)  is quite indistinct from surface view. 
Lastly, the details of the surface structure of the costae and septa are of precisely the 
same character in the two species, Obviously both species must be referred to  the same 
genus, and Cryptabacia becomes a synonym of Polyphyllim. 

Lithactinia is merely a rounded form of the last, with no suggestion of an axial furrow 
broken up into calicular centres. A species, 1;. nove-hibernice, was first described and 
figured by Lesson 9 on a single small specimen, but the figures might well represent a 
part of a corallum of a species of Polyphyllia. Milne-Edwards and Haime 1) redescribed 
the species but published no figure; and indeed no figure has since been published. 
Furthermore there is no adequate figure of any other specimen supposed to belong to 

* The epecimens of H. Zimax in the British Mueeum on which I base this obeervation may poseibly belong to two 

t Voyage de l’dstrolabe, Zooph. p. 185, pl. xx. 5ga. 8, 10 (1833). 
Cor. ii. p. 26, pl. D 11. 5g. 1, a - e  (1860). 

0 Illustr. Zool. pl. vi. and Description (1831). 

~peciee, but they seem to make one eeriee. 

11 Cor. iii. p. 28 (1860). 
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Lithactida. Milne-Edwards and Haime suggested that two species of Polyphyllia, 
P.pileiformis and P. galerz$ormis, very inadequately described by Dana *, really belonged 
to the genus Lithactinia, and later Quelch f- identified four ‘ Challenger ’ specimens as 
belonging to these two species, two to each. Of these the larger specimen of L.pi1eiJormi.s 
is formed from a fragment of some larger corallum, which has commenced to grow out 
in every direction. This original, fragment has indications of a central row of calicles. 
I n  one part of the whole corallum the septa belong to only one series, but i n  others have 
the same arrangement as in P. talpilza. The second specimen is also growing out from 
a fragment, which shows part of a central row of calicles. This fragment has the same 
elongated, looping arrangement of the smaller septa round the pieces of the broken up 
larger septa as shown in Milne-Edwards and Haime’s figure of Polyphylliu pelvis. 
Both specimens thus have septal arrangements so similar to P. talpina that they must 
be regarded as belonging to the same genus. They, however, are very thin and delicate, 
end have other characters which separate them specifically. 

The specimens of the other ‘Challenger’ species, L. galeriforrnis, show no real 
differences from those of the last, either in their cost=, septa, or epinulation. Their 
undersides have indications from sand about them that they were picked up off a sandv 
bottom. This is quite sufficient to account for the differences in their costal characters 
from those of L. pilegonnis, though these divergences are not greater than those of any 
half-dozen specimens of Fungia fungites picked up at random on any coral-reef. Both 
specimens have regenerated from broken fragments, the old piece i n  the larger appearing 
almost like one of the ends of a P. talpina, with which species the septal arrangements 
likewise agree. The smaller form alone of the four specimens shows no indication of a 
central furrow, regeneration having taken place from side calicles only. This regeneration 
in all specimens is quite independent of the radiation of the original fragment, fresh lines 
forming abruptly even at right angles to  its direction. 

It must be then, I think, quite clear that Quelchs specimens of Lithactinia really 
belong to some species of PoZyphyllia, with which they agree also in the surface 
characters of their costae and septa. At the same time their relationship to Zithactinia 
nova?-hihernice is undeniable. All three species must, in my opinion, be referred to  
Polyphyllia. 

The species of Cryptabacia, Polyphyllia, and Lithactinia must now be referred to a 
single genus, of which tabilza (syn. pelvis) is the type, this same species being also the 
type on which Polyphyllia and Cryptabucia were founded. According to the laws 
of priority, Polyphyllia or Lithactinia should be the name of the genus, both being 
proposed in the same year $. In the absence of precise information as to the chronology 
m d  also as to  the characters of the latter genus, it will be convenient to restore the 
genus Polyphyllia (Quoy and Qaimard), Dana. 

Lastly, Zocvpilzts, Dana, according to Vaughan 9, “is scarcely more than a Halomitra 

* Zooph. p, 317, pl. xxi. figs. 3, 4 (1848). 

f- 6 Challenger’ Reports, p. 142 (1886). 
$ Lesson’s work is dated 1831, but it was not apparently published until 1833 
5 Proo. U.B._Nat. Mus. xxviii. p. 380 (1905). 

Lesson’s description of a species of Lithactinia waa apparently 
unknown to Dana. 
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with very few calices, and these are near the central corallite.” While laying great 
stress on this observation, the specimen examined by Vaughan being probably the type 
of the genus, I would point out that Dana states that Zoopilus has “ the polyp mouths 
between the large ridges of the surface,” but ‘‘ the animals m e  still unknown.” It 
evidently has its subsidiary calicles over the smaller septa of the corallum, whereas the 
rest of the colonial Fungiidae have them over the larger septa. In Zoopilus, in fact, 
only the smaller septa are broken by calicular centres as compared with the larger septa 
in other genera ; but there are three to six smaller septa, between neiglibouring larger, 
whereas in other genera the septa form two series of different sizes which alternate with 
one another. These characters, if correctly stated, are sufficient to constitute a separate 
genus, but the description is not sufficient to give any indication of its affinities. It has 
apparently granular septal teeth and spines, which would separate it from Halomitra. 
The median depression in the figure is said by Dana to  he due t o  an accident, but it is 
useless to speculate further on the matter. In any case I doubt the generic distinction 

It will now be evident that I am able to recognize only four or five genera of 
of zoopilzcs. 

colonial Fungidze :- 
I. Halomitra. 

11. Doderleinin, gen. n. 
111. Herpolitha. 
IV. Po lyph y Ilia (a y n . Cryp tabacia, Lithactinia) . 

? v. zoopilzcs. 
Of these genera Herpolitha and PoZyphyllia typically have elongated ooralla, but the 

two genera are widely different in the nature of their septal sides and edges and their 
costa. Judging by these characters, Herpolitha finds its affinities in the Kcutaria-group 
of Pungia, specimens of the type species of which often exhibit somewhat similar splitting 
up in some of their septa, while those of Polyphyllia must rather be sought for in the 
Bchinata-group. 

Of the other genera, Halomitra in its surface characters and in  young specimens shows 
distinct affinities to the Fungites-group of libzgia ; and Diiderleinia, in its extraordinarily 
t3 wpanu1ar septa and costze witb their spines and teeth, as well as in other characters, has 
relationship to the Repanda-group. Zoopilus, if a good genus, must have had a different 
origin to  any of the above. Finally, the affinities of Podahacia, if it has had its ancestry 
in Fungia, must be sought in the Repanda-group. 

Lastly, we map perhaps briefly refer to the relationships of the Groups of Fungia to 
one another. Of these groups all except C’ycloseris and Biaseris (joined by Doderlein as 
tile PateZZa-group) contain quite recent species, probably all Pleistocene. The Cycloseris- 
group is found fossil from the Cretaceous to the present day, and the Dimeris-group 
from the Miocene. Fungia patella perhaps contains more characteristics of the primitive 
forms than any other living species, and in these respects it must be regarded as the 
cerltral form from which all the rest originated. First the Diaseris-group separated in 
the late Eocene or early Miocene, and then subsequently, a t  the commencement of the 
Quaternary period, a great breaking out in many directions suddenly formed a series of 
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widely separated Groups. ,Whether these originated from one line or a series of lines of 
evolution we find no indications, but I am disposed to think that there was only one line 
which was caused to, as it were, burst out, possibly by the acquirement of a neF method 
of nutrition of great importance, i. e. by commensal algae. The final results of this 
outburst we flnd in the colonial genera of the family. 

With regard to the distribution of the family Fungiidae, we can only point out that its 
species are all Old. World forms, and, except the Cycloseris- and Diaseris-groups of 
Fuwgia, that they are all essentially dwellers in the shallowest water on coral-reefs, not 
more than a, few fathoms deep. The distribution of the species clearly indicates that the 
centre of the Pleistocene outburst, referred to above, was Rituated in the shallowest waters 
of the East Indies. 

111. Genus FTJNGIA,  Lamarck. 
Doderlein, “ Die Korallengattung Fungia,” Senckenb. naturfors. Gesellsch. Abhandl. 

xxvii. pp. 1-162, tt. i.-xxv. (1902) ; and Vaughan, “ Recent Madreporaria of the 
Hawaiian Islands and Laysan,” U.S. Kat. Museum Bull. 69, pp. 110-134, 
pls. xxvii.-xxxvii. (1907). 

Mr. T. Wayland Vaughan’s careful re-examination of the Elungia in the U.S. National 
Xuseum for the purposes of the above report called for a revision of the specimens 
in tbe Cambridge Museum, together with the examination of those collected by the 
Expedition. I have also included in the report certain specimens obtained by the late 
Mr. F. P. Bedford at Singapore and by Mr. C. Crossland in the Red Sea off Suez and 
Sawakin. In all, I have examined about 480 specimens, identified with 19 out of the 
33 species which at present seem to me to comprise the genus. 

The examination of this large number of specimens has shown me that Dderlein and 
Vaughan are correct, in the present state of our knowledge, in absorbing the genera 
Cycloseris and Diaseris into Fwgia. Vaughan’s examination of the whole question is 
masterly, and, as my investigation of my specimens has been conducted on parallel lines 
and leads to absolutely the same conclusions, I will not reshte them but merely refer the 
reader to Vaughan’s paper. It is still possible, however, that there may be important 
differences between the polyps of the three so-called genera, and authors will probably 
differ in opinion as to whether the peculiar mode of reproduction in some forms is 
sufficient to separate them as the genus Biaseris. 

Doderlein places 6 species in his Patella-group, but F. erosa should, I consider, be 
absorbed into 3’. patella, having no really distinguishing characteristics. Of the 
remaining five he records no Biaseris-forms of 3’. costulata and F. elegans, and is obviously 
doubtful of that of 3’. cyclolites *. In his synonymy of 3’. patella the Diaseris-form is 
p. fragilis, Alcock. On this question Vaughan remarks: “The two specimens (of 

* Tide Tenison-Woods, Proc. k n .  SOC. N.S.W. V. p. 459, pl. XV. figs. 1, 2 (1881). I must confess my complete 
inability to identify this species from the description j the figures are absolutely worthless. About 60 specimens 
Were obtained, so that it is a true Dinseris-form, but it is not that of F. cyclolites so far as I can see. The Australian 
Museum, Sydney, and the Zoological Department of the University have declined to lend specimens for proper 
examination. 
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F.fifi.agiliS) from the Hawaiian Islands are so different from the specimens of F. putella 
that I prefer to keep them apart, at least for the present.” In this I agree with Vaughan. 
But Doderlein describes Cycloseris-forms and Dimer&-forms from the same locality in 
New Britain ; and his Cycloseris-specimens are so small, about a third the regular size of 
other such forms of F. pateZZa (to which the Diaserie-specimens approximate in eize), 
that they may well be merely stages in their development, as it is obvious that all 
Uiaseris- forms probably pass through Cyclossr$e-stages. 

I am supported in the separation of the Biaseris-form from the Cycloseris-form by the 
lact that the two forms of the same species are seldom known from the same locality. 
Thus I find 7 localities for F. distorta, Uicrseris-form, of which Zanzibar and Cargados 
Carajos are the nearest to Aldabra, where its supposed Cycloseris-form was obtained. I 
have already referred to F. patella, for the Cycloseris-form of which six other localities 
are known. As already noted, Vaughan does not agree to the absorption of F. fragilis 
into P. patella, but his two Hawaiian specimens of the former come from a station at 
which 24 specimens of F. pate2la (Cycloserie-form) were obtained *. I n  S. Rilandu 
Atoll, Maldives, at 25 fins., where we dredged 47 mostly entire specimens of living 
1“. distorta, the bottom was practically formed by a rubble of the coralla of this species 
consolidated together. We carefully vent over upwards of a hundredweight of this 
material and yet found no CycZo8eris-forms, which we were particularly searching for, as 
we had obtained on the same day in a previous dredging, devoid of Dia~ris-forms, a 
Cycloseris-specimen of F. sinensis, a widely differing species. Lastly, living Fungia 
are not infrequently hurled over the reefs in storms and hurricanes. Most so moved 
will be broken and carried to  positions in which the continuance of life is impossible. 
Some, however, reach a haven of rest. From the structure of their coralla any break 
almost invariably extends from the axial fossa to the edge of the disc. Such fragments 
regenerate the rest of their discs, and it is quite unnecessary to point out the strong 
resemblance of such regenerated discs to Diaseris-forms. 

On the whole, I am inclined to  consider that Doderlein’s identifications of Diase&s- 
forms and CycZoseris-forms of the same species of a n g i a  in only one Group out of his 
seven Groups (the rest of which appear to me to be scientifically correct) is rather forced 
and still doubtful. The question is one which I must leave to  future investigators, but 
I venture to suggest that there should be an eighth Group, the Diuseris-group, which 
would contain at  present the species F. frugilis, Alcock, F. distorta, Michelin, F. mortoni 
(Tenison-Woods), and perhaps a species corresponding to the Diaserk-form from New 
Britain described by Doderlein under 3‘. patella. In  correspondence with this change 
I use the term Cycloseris-group for the other forms placed by Doderlein in his 
Patella-group. 

* Of course there is no inherent improbability in a species of Funyia having acquired in any locality a Diascrk- 
form to the complete obliteration of it.8 Cycloseris-form. The two forms live on praatically the 6ame food and would 
naturally come into such particularly close competition with one another, that one might be easily killed out in the 
locality by any special suitability of the other, even if very slight, to its biological or physical conditions. In the 
Maldives, Diaseris-forme were dredged ody  in currents ‘‘ generally in or near passages into the lagoons of the atolls,” 
wherms the Cycloseris-forms, both of the Maldivan and of the present expedition, came from relatively still water. 
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The collections contain a large number of young forms which I have carefully worked 
through, though in most cases I have not attempted to identify them. Such specimens 
can generally be referred to the Groups into which Doderlein has divided up the genus, 
but I have seldom found it possible from their morphology to refer them to any one 
species in their Group. Where one has only a single species of a Group from any locality, 
young species of the same Group may reasonably be referred to it, but when two or more 
species are available, identification is almost impossible. Young forms have naturally a 
tendency to resemble one another, and their coralla show as much or even more vegetative 
variation than those which are adult. Xew species consequently should never be founded 
on forms which are suspected of being immature. 

Further, the polyps of Fungia have an extraordinary power of adaptability to their 
surroundings and of regeneration. The latter has already been referred to in connection 
with the Diaseris-group of Pangia, but I may add that in other Groups a considerable 
portion of the axial fossa must be present in any piece for the disc to be renewed. If a 
worm or small fragment of coral has settled on the disc, the tissues on either side are 
stimulated to grow up around it and perhaps even to enclose it. Again, if the animal 
is leaning up at  an angle on the rock, one side of its disc may be strongly arched or even 
turned upwards, while the other side may be quite flat or turned downwards. If the 
animal is resting in a small hole in the reef rather below the general level of its surface, 
the corallum will be more or less arched in accordance both with the depth and breadth 
of the hollow, the main determining factor being the light necessary for the absorptive 
processes of the commensal algae of the polyp *. Again, the polyp may have settled in, 
or been swept into, some narrow hollow in the reef or between masses of corals or 
Lithothamnia. Under such circumstances it commonly attempts to keep its regular 
growth (which would give an approximately oval or round form in accordance with the 
species) by arching. When this is impossible, it will often grow out in an angular 
manner, or perhaps develop only the one half of its disc. Lastly, unfavourable food- 
conditions, particularly the absence or insufficiency of the light, tend to produce a 
lowering of the height of the septa and cost= and of their teeth and spines. Few new 
Repta arise at the edge of the disc, and all septa may appear thickened ; the wall too (but 
of this I am not quite certain) tends t o  be less perforated. Apparently the energy of 
such forms is mainly directed to an increase of the breadth of their discs, little being 
left as it were for the elaboration of their costae and septa. 

Relatively few distorted and stunted specimens of Pwngia are found in collections. 
This is partially due to the immediate recognition and rejection of such by the individual 
collectors, but mainly to the fact that such forms occur in pits and hollows, which aro 
narrow, crowded up with dead masses of the reef-rock, and perhaps little accessible. 
Further, they are generally of smaller size and tend to be overlooked. I have frequently 
found numerous dead specimens of such distorted or stunted forms on coral-beaches. 
Such specimens were common on the beaches of Hulule, Male Atoll, Maldives, and also 

* 

* This does not ripply to most of the species of the Cycloseiis- and Diaserb-groups. 
SECOND SERIES.-ZOOLOGY, , VOL. XII. 37 
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of Wiringili Islet, M-inikoi Atoll. Yet from the reefs of these two islands I find that we 
brought home only four such coralla, which were alive when collected. Angular speci- 
mens were numerous a t  Salomon Atoll, Chagos Archipelago, and yet we obtained only 
three living ones. Of the 480 named specimens before me not 2 per cent. show any 
signs of such irregular or stunted growth a t  any period of their existence. Considering 
the whole facts, one is driven to  the conclusion that such of these animals rn are in any 
respect unhealthy are killed out at  a comparatively early stage in the struggle for 
existence, which is extraordinarily keen on cord-reefs. 
In respect to the bathymetrical distribution of the different specim, I may point out 

that the species of the Diuseris-group and of the CycZoseris-group are much deeper-living 
forms than the rest, though the genus is essentially a shallow-water one. The greatest 
depth recorded for these Groups is 68 fms., off Kauai Island, Hawaii (Vaughan, Zoc. cit. 
p. 130), for F. patella, though this species is also recorded from 18 fms., Tonga Group *. 
The species of other Groups are essentially reef-dwellers, the greatest depth being 
40 fms., Suvadiva Atoll, Maldives, for F. ficngites, and 26 fms., S a p  de Malha Bank, for 
F, concinlza. 

I append a table of the species of Fzcngia showing their distribution as at  present 
known. P. glans, Dana, F. discas, Quelch, 3. fieycheti, M.-Ed. & H., F. mycoides, 
Alcock, and 3’. mortorvi, Tenison-Woods, are all omitted as doubtful. They require 
further description or the discovery of additional specimens. 3. doderleini, Marenzeller 
(Exp. S.M. Schiff ‘ Pola’ in das Rote Meer, xxvi. p. 62, t. xxi. figs. 71, 71 u) is in my 
opinion a stunted and distorted specimen, the more typical forms of which may never be 
recognised. 3’. pulchella, Verrill, is included $de Vaughan (Zoc. cit. p. 117), and one 
wishes that he had made more particular mention of it. 

Tho table shows that the genus Fzcngiu is Indo-Pacific in its distribution, no specimens 
having been obtained in the Atlantic. I ts  centre or point of dispersal would appear to 
be in the East Indies, from which, omitting Cycloseris-forms and Dime&-forms, 
11 species come as against 9 from the Red Sea, which has been much more thoroughly 
searched. 3’. patella and sczctaria are found almost everywhere in these two oceans, but 
3, corvcima and ficngitea, the next most widely distributed forms, do not reach the 
Philippines or Hawaii. Some species, when further collections are examined, will 
undoubtedly prove t o  be synonyms of others, and many gaps in  the list of the localities 
will be filled up. 

Perhaps the geographically most accurate regions in the list are those of E. Africa 
(which is practically Zanzibar), Seychelles, Chagos, Maldives, Ceylon, and Hawaii. If 
the regular reef-living species of these regions (Nos. 10-33) be examined, it will be 

* There is some confusion in Dtiderlein’s list of localities (200. t i t .  p. 66). 
records C. tenuia (= F. patella) from the Philippines and not fkom Australia. 
from p. 27 is that his specimen came from a surface reef. 

from various depths in the West Indies between 119 and 450 fms. do not belong to the genus Fzcngia. 

Quelch (‘Challenger’ Reports, p. 121) 
No depth ia given, but the deduction 

t The forms described by Pourtales (Cat. Mus. Comp.  ZOO^. Harvard, iv. pp. 46-48, 1871) as Pungin and Diaseris 
F. diSCU8, Quelch, cannot, I think, be maintained. 
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TABLE showing the Recent Species of Fangia with their Distribution . 
... 

1 . clistorta ........ 
2 . fr.S;lis ........ 
3 . sinensis ........ 
4 . s ~ ~ r u d i i e i  . . . . . .  
6 . patella ........ 
6 . pukhella ........ 
7 . eltyans .......... 
9 . costulata ........ 

.LO . actiniformis .... 
11 . paumotewh .... 
12 . ecuturia ........ 
13 . oahensis ........ 
14 . proeckinata ...... 
16 . ec)iinata ........ 

8 . CyCb&eS ........ 

16 . irimplm ........ 
17 . cooperi .......... 
18 . granulosa ...... 
10 . ombra .......... 
20 . Gonoinna ........ 
21 . repandn ........ 
22 . $el& .......... 
23 . samboang& .... 
24 . acutihm ........ 
25 . horrida ........ 
26 . klunzingeri ...... 
27 . valida .......... 
28 . mbrepanda ...... 
29 . danai .......... 
30 . mnu .......... 
31 . sorupoea ........ 
32 . fungitea ........ 
33 . madagascarcnais . . 

I . 
Red 
Sea . 
- 

X .. 
.. 
.. 
X 
. .  
.. 
X .. . .  
. .  
X 
.. 
* . 
X 
.. .. 
X 

X 
. .  
.. .. .. 
X 
X 
X .. .. .. .. 
X 
X .. 

I1 . 
Eaat 

Africa. 
- 

X 
.. 
.. .. .. 
.. .. 
.. 
.. 
.. .. 
X 
.. 
.. 
.. 
.. .. .. .. 
X .. 
.. .. .. .. 
.. 
X .. .. .. .. 
X .. 

IIL 

!Ex3 
. 

X 
X 
X 
X 
X .. 
.. 
.. .. .. .. 
X .. .. .. 
.. .. .. 
.. 
X .. .. .. .. .. .. .. 
* . 
X .. .. 
X 
X 

IV . 
%hag08 

- 
.. .. 
. .  .. .. 
* . .. .. 
. .  .. .. 
X .. .. 
.. .. .. .. .. 
X 

X 
.. 
.. .. .. .. .. .. .. 
X 

X 
.. 
.. 

v . 
Mal- 
dives . 
- 

X 

X 
.. 
.. .. .. .. .. .. .. .. 
X .. .. .. 
X 
X .. 
* . .. .. .. .. 
.. 
.. .. 
.. .. 
X .. 
.. 
X .. 

REQIONS *. 

VI . 
3eylon . 

X .. 
.. .. 
X .. .. 
X 
X .. .. 
X 
.. 
.. 
X .. ..  .. 
. .  .. 
X 
.. 
.. .. 
.. 
.. 
. .  . .  
X .. 
.. .. 
. .  

VII . 
East 

Indies 
- 

.. 
X 
.. 
.. 
. .  
.. .. 
X 

X 
X 

.. 

. .  .. .. 
X 
.. 
.. 
.. 
X 
X 
X 
9 . .. 
. I  .. .. 
.. 
X 
X 
X 
X 
X . .  

VIII . 
Philip 
pines . 

X 

X 

X 

.. 

.. 

.. 

.. 
X 

X 
X 
X 

.. 

.. .. 
X 
.. .. .. 
. .  
.. 
X 

X 
.. 
.. 
.. .. .. .. 
X .. 
. .  .. .. 

I X  . 
Lwaii 

- 
.. 
X 
.. 
.. 
X .. 
.. .. 
.. .. 
? 
X 
X 

X 
.. 
1 .  .. 
.. .. .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. 

X . 
New 

Britain 
- 

.. .. 

.. .. 
X .. .. 
X 

X 
X 
X 

? 

.. . .  .. .. .. 

.. 

.. 
X 
X 
.. .. 
X 
.. .. .. .. .. 
.. .. 
X .. 

X I  . 
Faciflc 

.. .. .. 

.. 
X .. .. .. .. 
X 
X 
X 

X 
X 

? 

.. .. 
X 

X 
X 

.. 

.. 

.. 
? 
? .. .. .. 
X 
.. .. 
X .. 

XII . 
West 

Bmerica 

.. 

. .  

.. 

.. 

. .  .. 
X .. 
.. 
.. .. 
.. .. 
.. .. 
.. .. 
.. .. 
.. .. .. 
.. .. .. 
.. .. .. .. .. .. .. .. 

0-43 
?40 
1-30 

20-44 
0-68 

? 
0 

0-28 
0 
0 
0 
0 
0 
0 
0 
25 
0 
0 
0 

0-28 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 4 0  
0 
. 

* These regions are chosen for oonvenience . I . includes down to Djibouti . I11 . mns from 
VLI . runs from the Andaman8 

X . runs from 
XI . includes all east of a line from the Solomone 

&dagasoar vid Seychelles to Mauritius . 
to New Guinea and N.W. Australia . 
N . Guinea t o  the Solomons and to N.E. Australia . 
to the Pelew IS . as far as the Gilbert and Paumotu Is . 

V . includes Minikoi Atoll . 
VIII . includes also the China Sea and Pelew Is . 

F. pulohella is from Japan . 

37* 
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apparent that it is usual for only one species of a Group to be found in any geographical 
region. There are three exceptions to this, but the fact is only the more striking when these 
are critically examined. Thus in  the Seychelles region there is 3’. fmgites and mudayas- 
carelzeis, the former a well-authenticated species, but the latter founded on a single 
distorted specimen. From Chagos there is F. concinna and $eZdi, the latter described 
from three specimens. From Hawaii there is 3’. scuturia, a very well-known species, and 
3’. oahensis described from two specimens, the identification of 3’. paurnoteneis having, as 
Quelch (Zoc. cit. p. 137) admits, to be received with “ extreme doubt.” This distribution 
undoubtedly lends support to Doderlein’s grouping of the species. If the species may be 
taken as moderately accurate, it points out in a peculiarly striking manner how in the 
struggle for existence only widely-separated forms, presumably suited to somewhat different 
modes of life, have managed to survive in each region. At the same time it gives food 
for thought as to whether in each of Doderlein’s Groups we are not really dealing 
with separate species rather than with groups of species. 

The following is a list of the specimens examined, representatives of which will be 
found in the Cambridge University Zoological Museum. 

a. Diaaeris-group. 

1. Fungi0 d is tor ta ,  Michelin. 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 74, tt. iii., Y., figs. 3, 3 a .  
Diaseris distorta, Gardiner, Fauna and Geogr. Maldives & Laccadives, p. 74, t. iii. p. 945. 

Two small specimens of the Diaseris-form, each consisting of about half a dldc, t 
one unbroken at its edge but the other divided into six lobes. 

ie 

LocaZity. Cargados Cmajos, B 7, 45 fms. Previously known from the Red Sea (on 
surface bank), Zanzibar (depth ?), Maldives (22-42 fms.), ‘Ceylon (‘‘ deep water ”), China 
Sea (28 and 43 fms.), and Philippines (6-10 fms.). 

I n  addition Doderlein identifies a CycZoseris-form from Aldabra, three specimens. 

2. Ferngiu f9-agiZis (Alcock). 

Dias&s,fragilis, Alcock, Journ. Asiatic SOC. Bengal, Ixii. pt. 2, no. 2, p. 148, pl. 5. fig. 11. 
Fungia fragilis, Vaughan, U.S. Nat. Mus. Bull. 59, p. 130, pl. 28. figs. 1, 1 a. 

There are two sections of the Biaseris-form which appear to  me to belong to this 
species, which scarcely seems to be the same as P. patella, with which Doderlein has 
placed it. 

Previously known from Hawaii (43-46 fms.) and 
the Andaman Islands. 

Locality. Seychelles, F 5, 44 fms. 



GARDINER-MADREPORARIAN CORALS. 269 

b. Cy closeris- group. 
3. Fangia sinensit?, M.-Ed. & H. (Plate 33. figs. 1, 2.) 

Cycloseris sinewis, M.-Edwards et Haime, Hist. nat. des Corall. iii. p. 53 ; Gardiner, Fauna and 

A single specimen, 74 rnm. long by 67 mm. broad by 19 mm. high, and with about 
It is larger, but otherwise agrees closely with the 

Costae are present corresponding to all cycles of septa except the 

Also known from the Maldives (27-30 fms.) 

Geogr. Maldives & Laccadives, p. 944, pl. 91. figs. 14-16. 

410 septa, belongs to this species. 
Maldivan specimen. 
last ; they are subequal in size. 

and China Sea (.&Ed. @ B.). 
Locality. brgados Carajos, 30 fms. 

4. Pzmgia  s o m e m i l l e i ,  sp. n. 
A single oval-shaped specimen differs so markedly from all previously-recorded 

forms that I have no hesitation in describing it as the type of a new species, which I 
have named after Comm. Boyle T. Somerville, H.M.S. Sealark. 

Corallzcm oval in shape: aboral surface flat, slightly hollowed in the centre, oral 
surface much arched for  about 18 mm. round the elongated axial fossa, rest flat, whole 
comparatively thin. Costa corresponding in number to the septa, very fine and low, 
extending into wavy lines over the original scar of attachment, about every fourth 
slightly thicker and more prominent, sides almost smooth, minute teeth on their edges. 
Axial fossa elongated, about five times as long as broad, closed in below bp a columella 
of small, rounded papilla, Xepta of eight cycles, last incomplete, 1-111 subequal, 
much thickened, ending almost perpendicularly a t  the sides of the axial fossa against 
the columella, rest gradually decreasing in size. Septa of cycle VII fused to those of 
cycle VI, and of cycle VIII to those of cycle VII, but the free edges of the septa of 
cycles VI and VII after such fusion continuing towards the columella at the level of the 
edges of the lower septa. Sides of septa very finely grained, running into lines perpen- 
dicular to the edges of the septa, where they end in minute angular teeth. 

The single specimen is 114 mm. long by 90 mm. broad, about 6 mm. thick at its 
edge by 20 mm. in the centre, axial fossa about 18 mm. long, top of columella about 
11 mm. below highest septa1 edges ; about 660 septa. 

Aocality. Seychelles, F 6 ,  44 fms. A second specimen in a dead and rather broken 
condition was dredged in the Amirante Group, E, 20 fms. ; it measures about 126 mm. 
long by 98 mm. broad. 

The specimen has the primary septum a t  one end of its axial fossa rather broken and 
fused up with neighbouring septa, otherwise it is very regular. Its nearest ally perhaps 
is P, &wwie, but it is by no means an elongated form of that species. 

(Plate 34. figs. 6, 6.) 

6. Fungia p a t e l l a ,  Ellis & Solander. 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 65, tt. i., ii., k v. figs. 1, 2 j Vaughan, 

CycZoserir hezagonalis, Gardiner, Willey’s Zoological Results, pp. 171-5, pl. xix. figs. 10-14 and 
U S .  Nat. Mus. Bull. 59, p. 128, pl. 27. figs. 2, 3, and pl. 28. fig. 2. 

p1. XX. figs. 15-24. 
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I refer three specimens to this species, measuring respectively 78, 47, and 11 mm. in 
diameter. The largest specimen, which was dead underneath when obtained, corresponds 
very closely to the specimen figured by Vaughan on pl. xxviii. figs. 2, 2 a. The middle- 
sized specimen has the lower surface much arched, and in correspondence with this the 
axial fossa is widely open, displaying a large, finely granular columella. The smallest 
specimen is still somewhat hexagonal in shape, but shows no scar of attachment ; it has 
five cycles of septa, but the primaries are still very prominent. 

-Localities. Amirante Bank, E 21, 30 fms. ; Saya de Malha Bank, C 16, 64 fms., and 
C 16, 29 fms. Previously known from Andamam, China Sea (2’7-8 fms.), Philippines 
(10 fms.), New Britain (reef and 1 2 4 0  fms.), and Hawaii (43-68 fms., two specimens 
being from 68-263 fms.). 

Bourne [Ceylon Pearl Oyster Report, iv. p. 202) probably refers to this species under 
the name of Cycloseris te l t~~i8,  Dana. He gives no localities for his specimens, but it is 
to be presumed that they come from Ceylon. He places in its synonymy CycZoseris 
sinensis and C. hexagonalis, which appmr to me to be two entirely different species, as 
clearly indicated in my separate description of C. sinensis from Maldivan specimens. 
Bourne did not apprently see Doderlein’s Monograph of the genus Fmgia, so t h t  all 
his identihations of its species can only be accepted with great caution. This is the 
greater pity in that he had apparently plenty of well-preserved material, and his 
observations on the morphology and generic characters of his genera Cycloseris and 
Dh8erk as compared with Pungia would have been of the greatest interest. 

6.  Pungia c y c l o l i t e s  (Lamarck). 

Cycloseris cycloliles, M.-Edwards et Haime, Hist. nat. des Corall. iii. p. 50, pl. D 12. fig. 3. 
Fungia cyclolites, Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 77, t. 4. figs. 7-9 

I refer thirteen Red Sea specimens of the Cycloserie-form to this species. They vary 
in diameter from 16-20 mm. and in height from 16-26 mm. The larger specimens 
certainly appear to belong to Pwgia cycZoZite8, but the smaller specimens approach 
those of 3’. patella and perhaps other species of the Cycloseris-group. 

All the larger specimens are slightly oval, arched, distinctly and evenly costate almost 
to the centre of their lower surfaces. Costa are present corresponding to all the septa, 
but those of the last cycle are very small and do not extend in for any distance from the 
edge of the disc; the rest are equal in size, low and finely toothed. The septa are 
almost equal in height at  the edge of the disc, but differentiate into cycles towards its 
centre, the lower cycles becoming thicker and higher and extending in for different 
distances. In  the largest specimens seven cycles are present and in the smaller five ; of 
these the last is absent from many of the systems and is not ordinarily present in more 
than one half of any oE them. The septa appear rough, being h e l y  grained, the grains 
running out in vertical rows to their edges, which are finely but irregulrtrly toothed. The 
axial fossa is somewhat elongated, being filled in below by a finely granular columella. 

and t. 5. figs. 5,  5 a. 
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The measurements (in millim.) of the specimens are as follows :- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

__.__ 

Length. 

--- 
52 

30 

31.5 

28 

20 

27 

27.5 

25 

25 

25 

22.5 

17 

16 

Breadth. 

--- 
46 

31 

32 

28.5 

27 

23.5 

25.5 

24 

22 

21 

21.5 

16.5 

15.5 

Height. 

-- 
23 

18 

14 

9 

10.5 

12.5 

9 

9 

9 

11 

6 

4 

4 

Length 
Axial Foeaa. 
_.-- 

15 

13 

12 

8 

10 

7 

9 

9 

8 

8 

5 

5 

5 

No. of 
septa. 

220 

152 

165 

140 

153 

128 

162 

143 

130 

122 

124 

94 

104 

--- 

Zocalities. Suez, 4 fms., and reefs off Port Sudan and Sawakin, both 
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Red Sea, all 
collected by Mr. C. Crossland. Previously known from Egypt (recent subfossil deposits, 
MiEl;le-Edwards @ Haime), East Indies, New Britain, Great Barrier Reef, China &a 
(28 fms.), and Philippines (10 fms.). A Diaseris-form is mentioned by Dijderlein 
(= fimeris mortoni, Tenison-Woods, Proc. Linn. SOC. N.S.W. v. p. 469), but it appears 
to me to he doubtful. Bourne (Ceylon Pearl Oyster Report, pt. iv. p. 201) records 32 
specimens of the Cy~loseris-foi~m from Ceylon, varying up to 42 mm. long and 19 m. 
high ; it is possible that some of these specimens may belong to 3. costulata, O r t m a q  
as its young forms are almost certainly very close to those of P. cyclotites. 

The specimens from the Maldives recorded as belonging to this species really belong 
to F. costulata and 3’. cooperi, mentioned later. 

7 .  Fulzgia costulata,  Ortmann. (Plate 35. fig. 9.) 
2001. Jahrb. Syst. iv. p. 54, t. 14. fig. 2. 
Cycloserzs cyclolitee (pars), Gardiner, Fauna and Geogr. Maldives & Laccadives, p. 9&, pl. 91. 

AS already mentioned, the re-examination of my former collections has shown that I 
had two species described under the name C. qclolites, neither of which really belongs to  
it. The largest specimen (no. 1, length 65 mm., breadth 69 urn., height 22 mm., extreme 
length of axial fossa 19 mm., and number of septa about 216) corresponds closely with 

fig. 19. 



272 PERCY SLADEN TRUST EXPEDITION. 

Ortmann’s description of F. costulatu. I append a photographic reproduction of its 
aboral surface, its oral surface being shown in the figure mentioned above. 

Ortmann’s original specimen likewise came from 
Ceylon. Doderlein (loo. cit. p. 81) records specimens from New Britain, but I am a 
little doubtful whether the forms described by this author as 3‘. costzclutu really belong 
to Ortmann’s species. 

c. Actiniformis-group. Not represented. 

d. Xcutaria-group. 

Loculity. Ceylon Pearl Banks, 

8. Pung ia  s c u t a r i a ,  Lamarck. (Plate 34. fig. 8.) 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. pp. 91-7, t. 8. 
Fungia dentigera, Gardiner, Roc. Zool. SOC. 1898, p. 527, and Fauna and Geogr. Maldives & 

Fungia scutaria, Vaughan, U.S. Nat. Museum Bull. 59, p. 131, pls. 27-32. 

This species is represcnted by sixteen specimens in the collection. 

Laccadives, vol. ii. Suppl. i. p. 938. 

Of these the larger 
all belong to the form dentigera, while individual specimens of the smaller may be 
placed under the forms typica, dart&, andplucunuria. According to my series from the 
present and previous expeditions, the last three forms would appear to be growth-stages 
of dedigeru. I do not, however, wish to assert positively that these three forms always 
represent such stages, as I have notes on large specimens in the British Museum which 
apparently belong to  them; they may, however, be specimens the rate of growth of 
which has been especially rapid. 

While I can generally confirm the observations on this species in my Report cited 
above, I must refer more especially to the largest specimen in the annexed table. It is 
rather a distorted heavy specimen, with the axial fossa bent at either eDd to  one side 
through angles of about 16”; the fossa itself is at  least twice as long (6 cm.) as is usual 
in a specimen of the size. The septal arrangement is as described in my Maldivan 
Report, but the first five cycles are approximately equal in size and often indistinguish- 
able. The tentacular lobes of the septa are much thickened, up to 1 mm., and when 
broken are frequently quite hollow in the centre ; they project from -6 to 1.2 mm. above 
the level of the septal edges. The lobes at  the edge of the corallum referred to below 
are mostly obliterated by the growth of the costae and their spines. 

All the specimens except the above show marked folds on the edges of their discs, 
giving rise to series of vaUeys or furrows on their undersides, extending in a t  right 
angles to their edges to about the commencement of the imperforate area ; they are not 
generally visible on the oral side. The second largest specimen (fig. 8) has 16 of such 
furrows, of which 12 extend in for 2-3 cm. to the imperforate area; the other four, 
however, continue like cracks right across to the centre of the corallum, as if it was 
about to break up in zlr Diaseris-like manner. The arching of the discs is due to this 
folding in of their edges, as also are the wavy courses and broken characters often 
assumed by the septa. The relative proportions of length to breadth in the coralla will 
be clearly seen in the table to be partially due to the extent to which this folding in has 
taken place. 
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Length by breadth 
in mm. measured 
on a flat ruler. 
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~ ~ ~ . ~ ~ u ~ ~  
with tape over oral 

surface. 

TABLE of the Specimens of Fungia swtaria. 

__ -_ 

107 x 82 

95 x 62 
__ - .~ 

95 x 68 

140 x 122 
.___ 

120 x 96 
- 

116 x 91 

3. 
___ 

4. 
- 

5. 
8-  

6 .  
- 

c 
A .  

~ 

I 8. 
__ 

0. 
- 

10. 
- 
11. 
- 

12. 
- 

13. 
- 

14. 
- 

15. 
8- 

Ap roximate length 
\y breadth of 

imperforate area 
of wall in cms. 

A proximate 
pen th  of 
axis! fossa 

in oms. 

Height in 
mm. Locality. 

6 Peros Banhos Atoll. 
_ _ _ ~ -  ~ . . ~  

Salomon Atoll. , 

136 x 109 193 x 174 59 

48 

30 

34 

30 

30 

22 

25 

22 

16 
-__ 

20 

16 
___ 

17 

15 

13 

I 

3 

5.5 x 4 3 5  Egmont Atoll. 

Salomon Atoll. 4.2 6 x 3  

5 x 3.5 

5 x 3 5  

5 x 4  

4 x 3  

4 x 3.5 

45 x 3.5 

3.5 x 2-5 
__ ~- 

3.5 x 3 

4 x 3  

3 x 2 5  

3.5 Egmont Atoll. 

3 5  Zanzibar. 83 x 61 

70 x 59 

71 x 55 
-~ ~ 

66 x 56 

69 x 51 

63 x 51 
____ -~ 

59 x 47 
_____-~ 

61 x 47 
___.____ 

55 x 39 
- -~ ~ 

46 x 33 

110 x 89 

88 x 75 

88 x 74 

84x 74 
~- 

74 x 65 

80 x 74 

70 x 66 

75 x 58 

66 x 66 

55 x 46 

2.7 Egmont Atoll. 

3 Salomon Atoll. I 
2 5  Salomon Atoll. ~ 

2 5  I Egmont Atoll. 

2.6 Salomon Atoll. 

2 Salomon Atoll. I 
Egmont Atoll. 2 

2 Salomon Atoll. 

3 x 2  1-7 Salomon Atoll. 
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The costal spines with growth OF the coralla increase greatly in thickness and become 
relatively blunter and more granular ; the actual number in the central area remains 
about the same, but they present a much more crowded appearance. Increase pro- 
portionate to age may be seen in the size of the imperforate area, in the thickness of the 
coralla and of the septa, in the sizes of the septa1 teeth (which, however, always remain 
very small) and of the tentacular lobes of the septa, and in the number of the septa. In 
the younger specimens ridges may be clearly distinguished running on to the septa from 
their teeth at right angles to their edges; as the coralla increase in size they become 
less distinct. I n  small specimens the septa of cycle V (the second 49 septa) may show 
indications of tentacular lobes, but they are subsequently obliterated by growth. 

Localities. Salomon Atoll (81, Egmont Atoll (8), Peros Banhos (l), all Chagos Archi- 
pelago : and Zanzibar (1) and reef off Sawakin, Red Sea (1 broken), both collected by 
Mr. C. Crossland. 

The species is of general distribution on coral-reefs situated in the tropical waters of 
the Indo-Pacific Ocean. The only record of the species from the Seychelles region of 
the Indian Ocean, where we searched particularly for it, is from Aldabra (Doderlein, 
Zoc. cit. p. 96). 

e. Echinata-group. 

9. Pungia  ecAiNata (Pallas). 

I have a large specimen before me from Talisse Island, N. Celebes, collected by 
Prof. S. J. Hickson. I have also examined ten specimens in the British Museum, all of 
fairly large size. All  are rounded at  their ends, and in no case does the axial fossa show 
any indication of having extended out to the end of the corallum, a striking contrast to  
P. simplex below. It is common for pairs of septa of opposite sides of the corallum to 
fuse across the axial fossa. 

Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 101, t. 10. figs. 1-5. 

This species is found from the Red Sea to Tahiti and Hawaii. 

10. Fungia  s implex ,  Gardiner. 

This species was founded on a dngle fine specimen, dredged in the Maldives from 
25 fms. It differs from all other Pmgia  in having the axial fossa extending right out 
to either end of its elongated corallum. This is a character found otherwise only in 
young Herpolitha. It may be a young €orm of some species of that genus, but, if so, 
Berpolitha must have had a double origin, i. e. from the Echinata- and the Scutam’a- 
groups, as it is quite clearly related to the former subdivision. Again, it might be a 
young P. echinata, but its fossa is quite different from that shown in the youngest 
specimens figured by Doderlein. 

I was incorrect in stating that the specimen has no scar; further cleaning shows that 
it has a distinct trace of a scar about 6 mm. in diameter. 

Herpolitha simplex, Gardiner, Fauna and Geogr. Maldives & Laccadives, p. 943, pl. 91. fig. 13. 
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Length . . . . . . . . . .  
Breadth .......... 
Height .......... 
No, of septa ...... 
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52 49 37 

49 47 37 

24 23 25 

310 270 210 

f .  Repandu-group. 
11. Fumgia cooperi,  sp. n. (Plate 35. fig. 10.) 

Cycloseris cyclolites (pars), Fauna and Geogr. Maldives & Laccadives, p. 944, pl. 91. figs. 17,18. 

Corallurn small, massive, and thick, heavy, almost circular, generally strongly arched. 
Wall imperforate. Costm rather low and small, of two or three sizes, not markedly 
prominent, towards the centre running into lines of coarse granulations. All costae 
very granular on their sides and edged with low, small, blunt spines, which are covered 
with coarse granules, their ends appearing somewhat swollen. Central area almost bare, 
or covered with similar spines. The axial fossa little elongated, deep but relatively 
open, terminating below in a columellar meshwork of fine trabeculae from the septa1 
edges, appearing granular on the surface. Xepta of six cycles, nearly complete in all 
the specimens, with some septa of the seventh cycle in the larger. Septa of cycles I 
and I1 rather more prominent round the axial fossa than those of 111, those of all three 
cycles ending perpendicularly. Septa of cycle VII fused towards the axial fossa to 
those of cycle VI, which again are fused to those of cycle V, septa of cycles VI and V 
outside point of fusion becoming thicker and higher so that at  edge of corallum all the 
septa except those of the last cycle are of approximately equal thickness and height. 
Septa1 sides covered with tiny granules, running sometimes into low ridges for 1-2 mm. 
below their edges, corresponding to teeth on the same so minute that the edges (except 
with a strong glass) appear almost entire. 

. 

The dimensions (in millim.) of the specimens are as follows :- 

41 

36 

23 

190 

1 1. 1 2. 1 3. 
-~ 

36 

33 

13 

185 

i-I- I- 

I;oculities. Nos. 1, 2, 3, and 6, Hulule, Male , 

Mahlosmadulu Atoll, both Maldive Archipelago. 

4. 

38 

34 

15 

205 

toll, and Nos. and 6, Turadu, 

The six specimem here described present the massive appearance-the scar is only 
visible on the smallest-characteristic of adult reef-living Fungia, and are certainly 
quite distinct from any of the 128 specimens from the Maldives and the Laccadives 
referred to other species of this genus. They belong to the Repanda-group, their nearest 
ally perhaps being F. scabra, Doderlein. Measurements of the axial fossa are worthless. 
The columelh is about three times as long as broad in the largest specimen, being about 
9 by 3 mm. 

38* 
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12. Pu 9ag i a g r a n u  l o  sa, Klunainger. 
Klunzinger, Korallenthiere des Rothen Meeres, iii. p. 65, t. 7. fig. 3 & t. 8. fig. 3 ;  Doderlein, 

Fungia cradtentaculata, Gardiner, Proc. Zool. SOC. 1898, p. 527. 
Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 108, t. 11. fig. 1. 

A single specimen from Rotuma lies before me, measuring 129 mm. long by 121 mm. 
broad and 42 mm. high. It cerhinly belongs to the imperforate section of the Repanda- 
group, and possesses almost typically the characters of the above species. The species 
is only known otherwise from the Red Sea, whereas its nearest ally, P. scabra, is an 
East Indian form. 

13. P u a g i a  concinna (Verrill). 
Fungia concinna et F. plana, Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. pp. 11 1- 

f ingia  dane, Gardiner, Proc. Zool. SOC. 1898, p. 527. 
314, t. 11. figs. 2-5, t. 12. figs. 1-3, t. 13. fig. 4. 

The suggestion that Vaughan made that 3. plana and P. concirtnn form n continuous 
series appears to be amply borne out by our collections, which contain 39 specimens of 
the species. His further idea that 3’. repanda forms part of the same species is not, 
however, supported by the characters of any single one of our specimens. 

The corallum is round but has a slight tendency to be oval, the length averaging 
about 10 per cent, more than the breadth ; it is generally flat, but may be somewliat 
distorted or bent in a t  its edges and arched. It feels lighter than any of the Fungia, I 
have seen, not belonging to the Biaseris- and Cycloseris-groups. In 32 of the specimens 
the wall (theca) is imperforate and in 7 slightly perforate, a few slits being left between 
the cost= near the edge of the corallum, the central two-thirds of the disc being 
imperforate. While specimens both of the perforate and of the imperforate forms attain 
to lengths of upwards of 125 mm., the smallest of the perforate (76 mm.) is larger than 
16 of the imperforate forms. The specimens in the characters of the cost% and spines 
of their lower sides show a complete series between the specimens figured by Doderlein, 
one specimen having still more marked inequality in its cost=. The axial fossa is 
distinctly small but markedly shares in the elongation of the specimens ; 20-24 septa 
reach it, of which 12-16 are rather more projecting or prominent. Seven cycles are 
complete in the largest specimens, and there are present about half those belonging to 
cycle V I I I  ; pairs of septa of cycles V-VIII generally fuse or meet in front the septa of 
cycles IV-VII. Even in the imperforate forms alone may be found a complete series 
between the small teeth described by Doderlein in pZana and the large teeth in concimu ; 
tlie mode of the larger specimens is rather that of colzcinlza. I n  some specimens the 
serrations become less marked, almost obsolete, towards the fossE. There are no 
tent,acular lobes. Tlie septal faces are slightly ridged, corresponding to their serrations, 
and minutely granulated; near the free margins of the septa most specimens show 
several rows of minute wavy lines or wrinkles parallel to the edges. The columella, 
which is often hidden by the septal edges, is formed of minute spongy tissue. 

The specimens of cominna before me (39) show in all their characters about the same 
range of variation a.s described by Doderlein in other species of which he had similar 
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numbers to deal with. Imperforate and perforate forms, forms with minute and 
relatively large teeth, forms with costa approaching equality and unequal costa, oval 
and round forms, &c. come both from the C h a p  and the Seychelles. While the septal 
teeth are generally rather angularly pointed, one imperforate specimen has rather 
squarish, very rough teeth on some of its septa near the fossa, 10-12 in one cm. ; and a 
second has angular teeth on some septa, squarish on others, the latter passing into 
extraordinarily rough granulat,ions. One of the perforate specimens is similar, but 
nowhere shows the rather pointed, angular teeth commonly found. The septa in the 
species are especially brittle, tending to crack when specimens are boiled for cleaning. 

LocaEities. Salomon (6) and Egmont (6), both Chagos, Saya de Malha, C 16, 26 fms. 
(l), Praslin (11) and Mah6 (15, collected by Mr. J. J. Lister), both Seychelles. The 
species appears to have its centre in the East Indies, ranging on the one side to Zanzibar 
and on the other to Samoa and perhaps Tahiti. 

The Rotuman specimen referred to in the synonymy is a form with some of its costae 
especially strongly developed and spinulose. 

14. Pungia  repanda, Dana. 

Two specimens of this species, measuring 149 and 102 mm. long, by 153 and 98 mni. 
broad, by 46 and 31 mm. high, lie before me. I can add nothing to  Doderlein’s most 
accurate and excellent description of the species, which appears to me to be quite 
distiuct from F. concitzrza. 

The species appears to 
have its centre in the East Indies, extending west to Ceylon and east to the Philippines 
and Fiji. It is not recorded by M.arenzeller (Expeditionen S.M. Schiff ‘Pola,’ yy\ri. 

RifPkoraUen, 1906) from the Red Sea, nor has i t  been obtained by Mr. C. Crossland in 
his collection. 

Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 115, tt. 12. & 13. 

Locality. Singapore, collected by the late Mr. F. P. Bedford. 

15. Pungia fieldi, sp. n. 
Corallum large, very heavy, rather longer than broad and somewhat arched, wall 

perforated by numerous slits which extend to  within about 1 cm. of the centre. Costa! 
very variable in size, the first three cycles very thick, subequal in size, the rest graded. 
All are spined except those of the last two cycles, which a t  the edge of the disc end in 
angular teeth. The spines are thick, somewhat conical arid massive columns, varying 
up to 6-7 mm. in height. Those on the costae of cycles I to I11 and on half or more of 
cycle IV  are markedly compound, generally ending in two or three forks extending out 
in a plane at right angles to the direction of the costse. All are rather granular on their 
sides and tend to be minutely spinulose at their free ends. The central area, which is 
remarkably small, is sparsely covered with lower conical spines. 

Axial fossa somewhat elongated, very narrow, deep, septal edges ending perpendicu- 
larly against it; no columelh. Xepta of eight cycles, of which 1-111 (24 septa) are verr 
thick, subequal, and reach the axial fossa. Remaining cycles of septa graded in thiclcness 
and height down to those of the last cycle, which are almost papery in appearance. All 

(Plate 33, figs. 3, 4, and Plate 34. fig. 7.) . 
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of the septa except those of the last cycle end in coarse, bluntly angular teeth, on the 
largest septa generally 4 or 5 in 1 cm. by 2 to 3 mm. in height; a longer blunter tooth, 
almost a small tentacular lobe, at  the inner ends of the septa of cycles IV to V I  or VII ; 
sides and teeth of septa finely granular. Synapticula low, not visible from the surface. 

The dimensions of the specimens are 173,160, and 169 mm. long by 165,146, and 
149 mm. broad by 51, 41, and 46 mm. high. The axial fossa varies from 20 to 30 mm. 
long. 

Zocality. Salomon Atoll, Chagos Archipelago. 
The species cannot be the same as 3’. madagascarensis, which Vaughan places in the 

Fztngites-group (Proc. US. Nat. Mus. vol. xxx. p. 831). The photograph of the latter, 
however, appears to me to be not unlike a specimen of the species under consideration 
existing under most unfavourable conditions. The costal spines in 3’. rnadagascarenak 
are smooth, whereas those in F.fieZdi are granular and place it in Doderlein’s Repamdu- 
group. I have called the species after Rear-Admiral A. Mostyn Field, head of the 
Hydrographic Office of the Admiralty, under whose orders the Sealark was sent out. 

g. Dancci-group. 
16. Fungia acutidelzs, Studer. 

Studer, Monatsb. Akad. Wissensch. Berlin, 1877, p. 649, t. 4. fig. 13;  Doderlein, Senckenb. 

I refer four young specimens, the largest of which are 82 and 74 mm. in diameter, to 
the above species. The scars of attachment are still visible on all; the larger have 
precisely similar costae and septa to those described for the species, but with spines and 
teeth relatively more elongatcd and pointed. 

Previously 
known from New Ireland. Quelch further records (‘ Challenger ’ Reports, p. 136) 
three specimens from Tahiti, but these require t o  be re-examined after Doderlein’s careful 
study of the genus. 

naturfors. Gesellsch. Abhandl. xxvii. p. 121, t. 14. figs. 2, 2a .  

I;ocaZity. Reefs of Sawakin, Red Sea, collected by Mr. C. Crossland. 

17. Furcgia daNai, Milne-Edwards & Haime. 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 129, tt. 14-18 (numerous figures) ; 

Gardiner, Fauna and Geogr. Maldives & Laccadives, p. 941. 

I have before me four specimens from Minikoi Atoll; the species is also recorded 
from Madagascar, Ceylon, E. Indies, and Philippines. 

18. Eungia  coroma, Doderlein. 

I have two complete and one broken specimen before me, the former measuring 136 
and 130 mm. long by 121 and 123 mm. broad by 42 and 40 mm. high, which in all 
their characteristics almost exactly agree with this species. They are all rather more 
arched or cap-like, hollowed out underneath. Specimens of any species growing in this 
manner tend to have rougher, stronger, and more elongated spinea on their costae than 

(Plate 35. figs. 11, 12.) 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. p. 132, t. 15. figs. 2, 2 a. 
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flatter-growing forms. This is the case in my two specimens, but the separate costal 
spines are of the character described and figured by Doderlein. The septa1 characters 
are precisely similar to those of his specimens, the teeth being nearly as regular. 

Locality. Egniont Atoll, Chagos. 
In spite of the discovery of these two further specimens of typical 3’. corona, I am 

inclined to doubt whether the species does not fall within the limits of variation of 
3’. danai, but I have only four undoubted specimens of the latter species before me. 

Known before from Singapore. 

h. Fzcngites-group. 

19. Fzllzgia f z lng i t e s  (Linn6). 
Doderlein, Senckenb. naturfors. Gesellsch. Abhandl. xxvii. pp. 136-156, tt. 20-25 ; Gardiner, 

hngiapatella et dentata, Gardiner, Proc. Zool. SOC. 1898, p. 526. 
Fauna and Geogr. Maldives & Laccadives, p. 940. 

I have examined 64 specimens of this species from previous collections made by 
myself, in addition to 36 specimens in the present collection, 5 specimens collected by the 
late Mr. F. P. Bedford at Singapore, and 42 specimens collected by Mr. C. Crossland in 
the Red Sea, mostly near Sawakin, Port Sudan, and Donganab, a total of 147 specimens. 
I have nothing further to add to my remarks above referred to, except to emphasize 

the extraordinary variability of the species and to  pay a warm tribute to Doderlein’s 
careful account of the species and its synonymy. Using his table (p. 147) I have been 
able to refer specimens to at least ten out of his thirteen so-called varieties, but there 
are intermediates between all, and individual specimens frequently combine the 
characters of two or more of his varieties. A careful study of my own specimens 
does not suggest that any of Doderlein’s varieties are secondary modes on the species 
curve, and so I do not attempt any further division of the species into varieties. 

Localities. Salomon (5) and Egmont (2), bot3h Chagos ; Coetivy (10) ; and Seychelles 
(19). Other specimens examined, not elsewhere recorded : Singapore (5 ) ,  collected by 
the late Mr. F. P. Bedford ; Zanzibar (1) and coast of Red Sea, Sawakin to Donganab 
(42), collected by Mr. C. Crossland. 

The species ranges all over the tropical waters of the Tndo-Pacific Ocean and appears 
to have reached most of its reefs, though it is not recorded by Vaughan (loc. cit.) from 
the Sandwich Islands. The specimens from each locality have to some degree characters 
peculiar to each, or in other words hare their own modes of growth. Thus most 
Maldivan specimens are large, little arched, round, heavy, with rather thick septa, 
having angular pointed teeth and some trace of tentacular lobes ; Chagos specimens are 
similar, but Coetivy ones are small and often slightly oval; Seychelles forms art: of 
medium weight, rather arched, and have squarish teeth on their septa with no tentacular 
lobes ; and, lastly, Red Sea forms tend to be much distorted, but are always light and 
generally rather arched, with thin brittle septa, having minute teeth and no tentacular 
lobes. One Singapore specimen is peculiar in that it consists of part of a large broken 
specimen, about 14 cm. in diameter, which is regenerating the rest in a Diaseris-like 
manner, having already formed a circle of new corallum out from its broken edge 
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3-4 cm. broad. One rather distorted specimen from the Red Sea is exceptional in 
having more raggedly toothed edges to  its septa, than any mentioned by Doderlein, 
individual teeth being 3 mm. long and having marked ridges below them on the septal 
sides. 

IV. Genus H A L O Y I T R A .  
Dana, Zoophytes, p. 311, 1846; and M.-Ed. et H. Cor. iii. p. 20, 1860. 

I have had the opportunity of examining 1 2  specimens of this genus, five mentioned 
below from the Indian Ocean, collected by myself, a fragment from Samoa in the 
Cambridge Museum, referred to H. pilezcs, and six specimens in the British Museum. 
The genus was revised by Studer in 1901. He gave nine species, viz. : 1, H. fungites ; 
2, H. pileus; 3, H. tiarn; 4, H .  concaitrica; 6 ,  H .  dentata; 6, H. philippinensis; 
7, H. irregularis ; 8, H. robusta ; and 9, H. crustacea. >'or reasons already mentioned, 
the last must be removed as Podabacia crustacea from the family. No. 6 is Suiadalo- 
Zitha dentata, Quelch! which I have already given my reasons for regarding as a Fungiu. 
H.  fungites appears to  me to be obviously a young form,if it really belongs to the genus 
at all. For the rest, nos. 2,3,4,  and 6 are characterised by emooth-sided, non-granulated, 
deeply toothed septa, and radiating rows of smooth costal spines. In these respects 
they differ markedly from H. irregularis and H. robusta, which I have removed to a new 
genus, Doderleinia. 

20. H a l o m i t r a  p h i l i p p i n e n s i s ,  Studer. 
Halomitra (Podabacia) philippinensis, Studer, Zool. Jahrb. xiv. p. 414, tt. 27 % 28. 
Halornitra philippinewis, Gardiner, Fauna and Geogr. Maldives 8t Laccadives, part iii. p. 492. 

Studer gives an account with figures of four species, which appear to me to be closely 
related, i. e. a. pilelcs (Dana), H. tiai-a (Agassiz), H. concentrica, Studer, H.philippiuensis, 
Studer. They differ in that the three former have few pores extending through their 
walls, whereas the fourth is verr perforate. All appear to have a central calicle with 
radiating secondary calicles, which have the septa around them somewhat elevated. 
These secondary calicles tend to be rather more crowded together and perfectly formed 
near the central calicles, and less crowded and perfect near the edges of the coralla. The 
septa in  all are irregular (less so in H. concentrica), and the general tendency is for 
them to  run from the central calicles to the edges of the coralla. They are, roughly 
speaking, alternately larger and smaller, but in this character again are very irregular, 
so that different parts of any corallum show a wide range in the proximity of their septa 
to one another, i. e. in the number which would be cut across in 1 cm. The septal 
edges are deeply toothed, especially deeply and irregularly in H. tiura and .H, philip- 
pinensis. All have somewhat radiating costae which are clearly marked by smooth 
pointed spines, judging from the descriptions perhaps smallest in H. philippinensis. 

The five specimens before me, all of which are much perforated, I refer to Halomitra 
phil@pifzensis, Studer. They evidently belong to the same species, though the three on 
which I identified the species as belonging to tho Mnldivan Region differ from my two 
new specimens from the Chagos Archipelago in being much less mitre-like (one Cliagos 
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specimen closely resembling in its growth Studer’s figure of H. tiara), and in having 
their costal spines except near their edges more irregularly arranged, less closely packed 
together, and sometimes branched. All are much perforated, and the Chagos specimens 
are undoubtedly merely more densely and heavily grown forms of the same species as 
we obtained from the Maldives, with rather thicker septa and more definitely toothed 
and more radiately arranged costae, these characters probably being due to their form of 
growth. All have smooth-sided, almost glabrous costal spines and septa, the latter with 
coarse, irregular, deeply cut teeth, never secondarily toothed as shown in Dana’s figure 
of H. pileus. 

The Chagos specimens are as follows :- 
(1) A dome, about 22 cm. high by 21 x 27 cm. in diameter at its lower edges, central 

axial calicle at its summit well marked, edge a t  one point curiously turned in for about 
5 cm. and partially fused together as if attempting to form a fresh corallum. The 
underside has a bare area in the centre where the corallum was formerly attached, and 
a series of concentric markings around the same. 

It has no central 
calicle, but shows on the underside the point where i t  was formerly attached. This lies 
to one side, halfway between the edge and the summit. It is clezrly shown that at on8 
time it was a round disc, one side and much of the lower part of which got killed. 
The other side, however, grew out and, following its hereditary tendency of growth, 
formed a dome. It also subsequently commenced to grow down over the dead half of 
its own disc, a process not yet complete. 

Locality. Salomon Atoll, Chagos Archipelago, protected reefs of lagoon lying free in 
holes between large fixed growths of massive cords. Previously known from the 
Maldives and Philippines. There is also a specimen in the British Museum collected by 
G. C. Bourne at Diego Garcia. The related species, H. pileus, H. tiara, and H. concen- 
Irica, according to Studer come respectively from Fiji, the Kingsmill and the I’elew 
Islands, There is also a Cambridge Museum specimen of H. pileus from Samoa, and a 
British Museum one of R. t h r a  from the Solomon Islands, collected by Guppy. 

(2) A dome, about 15 cm. high by about 1 6 x 1 2  cm. in diameter. 

V. Genus D ~ D E R L E I N I A ,  gen. n. 

I have already sufficiently discussed the separation of certain forms under this genus. 

The corallum is thick and heavy, free, disc-like when young, gettirg arched later. 
I ts  wall is porous, freely so near the edge, filling up in the centre. It commences 
with a central calicle, but commonly breaks up as it enlarges, each fragment re- 
generating its corallurn. Such growths are irregularly covered with calicles, each 
with from 6 to 12 distinct septa. 

The cost% are low, distinct at  least at the edge, subequal in size, set with low, 
rounded spines, all clearly and crowdedly granulated. The septa are alternately 
large and small, the latter being thinner and lower; they are much granulated all 
over and the largest end in blunt denticulations. 

Its characters are as follows :- 

SECOND SERIES.-ZOOLOGY, VOL. XII.  39 
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The genus appears to me to be most nearly related to the Repanda-group of Fzlrzgiu, 
coming closest to F. grarczllosa, Klz. It has two species-D. irregularis below, and 
D. robzcsta=Podabucia robzlda, Quelch (‘Challenger’ Report, p. 140, pl. vi. fig. 6 ) .  
The latter vas founded on a single specimen from Amboina, now in  the British Museum. 
It is a regenerated disc, its original piece being clearly visible. 

The genus is named after Prof. Ludwig Doderlein, the great merit of whose work on 
Fungia I have perhaps been rather tardy in recognising. 

21. Doderleircia i r regu Zaris, Gardiner. (Plate 39. figs. 27, 28.) 
Halomitra irregularis, Gardiner, Proc. Zool. SOC. 1898, p. 528, pl. 48. figs. 1, 2. 
Halomitra (Podabacia) irregularis, Studer, Zool. Jahrb., Bd. xiv. p. 415. 

This species was founded on two specimens from lagoon-shoals off Funafuti. The 
smaller is now figured for the first time. The squarish area on its underside, marked off 
by a groove, is not, as I previously suggested, its scar of detachment, but represents the 
original fragment of a larger corallum from which the present specimen has regenerated. 
The larger specimen shows a similar but larger fragment. 

D. robwta is evidently closely related to this species, but its wall is much more freely 
perforated, and its costa are quite distinct in rows of spines over the whole of its under 
surface, not hidden by spines as in my species. Its calicles, too, are rather more open, 
showing the fusion together of their eeptal edges in small columells. 

VI. Genus H E R P O L I T H A .  

Duncan, Journ. Linn. SOC., Zool. xviii. p. 145. 

The following account deals with three species of the genus, which was almost 
certainly derived from the ficutaria-group of Fungia. The specimens of H. limax give 
further evidence that the adult is, as in Furcgia, an anthocyathus derived from a 
trophozooid by detachment *. Of other described species of the genus I have removed 
H. simplex to the genus Fwngia ; it i A  clearly aJ.lied to the Echircata-group f. H. stellark, 
Ehrb., is almost certainly a synonym of H. limax, but H. interrupta may be a good 
species. The others-H. stricta, Dana, and H. arnpla, Agassiz (Verrill)-are insufficiently 
described for identification. 

The genus. is restricted to the Indo-Pacific, being apparently abundant in the East 
Indies. It has not yet been obtained from the Chagas or Seychelles regions. 

22. Herpot i tha  f O l i O 8 a  (Ehrb.). 

I have five speciinens before me which I refer to this species. It differs from H. Zimax 
in being much more finely built, thinner and less heavy, and in its wall being much more 
perforate, the perforations being small slits between the costa. It has rather lower, 

(Plate 36. figs. 14, 15; Plate 37.) 
Klunzinger, 3 i e  Korallthiere des Rothen Meeres, iii. p. 68, t. 8. figs. 4, 5. 

* Vide Vaughan, Proo. U.S. Nat. Mu. xxviii. p. 380. 
t See under Fungia simplex, No. 10 above. 
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thinner, and more finely toothed septa, while its cos t t  are much more definitely 
radiating with smaller spines. I ts  subsidiary calicular centres on the sides of the disc 
are even more indistinct than in H. Zimax, in which character both species markedly 
differ from H. ifiterrupta and H. crassu. At first I was inclined to regard the species 
as almost a delicate form of H. Zimax due to environment, but the discovery in 
Mr. Crossland’s collection of a specimen of that species from the same reefs * and the 
examination of 12 specimens of a. Zimax in the British Museum have caused me to 
modify this opinion and to  deem them two distinct species. In the 18 specimens of 
H. lirnax which I have examined I have found no case of the breaking of the disc and 
its regeneration comparable to that described in  three of the specimens of H. foliosa 
mentioned below. 

Previously collected only from the reefs 
of East Africa and the Red Sea. 

The smallest is 24 cm. 
long by 6-5-6.6 cm. broad by upwards of 4 cm. high in the centre. Its scar of 
detachment is still recognisable, being about 5 mm. across. A central furrow extends 
from end to end of the disc, about 1 mm. across, and filled in below by a maze of fine 
columellar trabeculae. I n  its whole length it is broken across in twenty-three places by 
pairs of septa of opposite sides fusing, but the septa do not in any way bend round 
towards individual calicular centres in the axial line. The septa1 sides are ridged, 
corresponding to the very fine angular teeth, of which there are about 20 in 10 mm. 
The costa are remarkably fine, covered with very small, low, blunt, granular spines, at  
least 20 in 10 mm.; they radiate out from a central, oval-shaped, imperforate area 
which is about 4 by 1.6 cm. (Plate 36. figs. 14, 16.) 

The second specimen is a complete disc similar to the last, about 43 cm. long by 
16 cm. broad by 10 cm. high. It agrees closely with Hluuzinger’s figure, and differs 
from the last only in showing characters due to greater age and size, such as thicker 
and higher septa, slightly coarser teeth, narrow axial furrow stopping short a few 
ocntimetres from the ends of the corallum, coarser spines to the costae, &c. The 
central imperforate area is scarcely larger than in the last specimen and the costal 
spines radiate from it quite distinctly. 

The third specimen is 28 cm. long by 22 cm. broad and 8 cm. high. It has had its 
origin from a fragment out of the side of a cornllum which split down along its axial 
furrow, subsequently breaking up transversely, i. e. parallel to the direction of the septa. 
The original piece was about 11 by 11 cm., and considerable irregularity is shown 
where regeneration has gone on from the line of the original axial furrow, though there 
is no attempt to re-form it. Re-growth has also taken place from the other sides, bur 
the whole specimen has a most irregular appearance, as the septa and costae in the new 
portions run out at right angles to the growing-out edges quite independently of the 
direction of the septa and costae of the original fragment, indeed running out in places 
at right angles to them. 

Locality. Red Sea, from reefs off Sawakin. 

The specimens in the collection require individual mention. 

* Bee under H. limax below. 
39* 
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The fourth specimen ie a similar corallum regenerated from a triangular fragment 
split out from near the end of a disc. The original triangle was about 18 cm. high by 
15 cm. at its base, and the part added varies from 1-3 cm. broad. 

The last specimen is from a still smaller fragment, 11 by 5 cm., which has grown 
out for 3-6 cm. on all sides. It has no trace of any axial furrow and its new septa and 
cost= very markedly radiate out from the original piece. 

I have already expressed my opinion that the f o r m  placed under the genus 
Lithactinia are really to be regarded as forms of Polyphyllia. Yet I cannot pass over 
without comment the close similarity that they show in their mode of regeneration to 
the above specimens, particularly the forms from the ' Challenger ' called by Quelch 
L. guleri$ormis and L. pileiformis. At present I am inclined to believe that 
Herpolitha and Polyphyllia have been derived from different groups of Fzcngia. 
Typical well-grown specimens of each are quite distinct, but regenerated specimens may 
be scarcely separable. 

(Plate 37.) 

23. Herpo l i tha  Zimax (Esper). (Plate 38. figs. 20-23; Plate 39. figs. 24, 26.) 

If.-Ed. & H. (pars) Cor. iii. p. 24 j Klunzinger, Die Korallthiere des Rothen Meeres, iii. p. 68. 
Madrepora pileus, Ellis et Solander, Zooph. p. 159, tab. 45. 
Herpolitha crassa, Quelch, ' Challenger ' Report, p. 143. 

The characters of this species appear to be as fdllows :-Disc elongated, relatively 
thick (2-4 cm. in large specimens) and heavy. Central fossa extending like a furrow 
almost to the ends of the disc or until they begin to curve definitely downwards, much 
broken up into secondary calicular centres by the fusion across it of pairs of septa of 
opposite sides, each such centro generally with at least eight septa. Septa of two 
series, large and small, one of which ends perpendicularly against the axial furrow, 
and the other arises 2-6 mm. from the same; the smaller septa very thin, their 
edges 2-6 mm. below the larger septa, mostly reaching to the axial furrow, fresh 
septa of both series arising where curvature, &c., of corallum makes it necessary. 
Septa broken up by subsidiary calicular centres very much as in H. foliosa but rather 
more distinct, generally starting by a septum of the larger series being broken across 
and two neighbouring septa of the smaller series fusing. Septa1 sides granular, ridged 
in correspondence with fine angular teeth on the septa1 edges similar to those in 
_U; foliosa. Underside not showing as much perforation as in H. foliosa, with elongated, 
central imperforate area generally about a third the length and breadth of the disc in 
young specimens, but in older frequently getting a few large perforations. Central part 
covered with coarse irregularly arranged spines about 1 mm. high, passing a t  varying 
distances, according to the growth of the corallum, into costal rows of blunt granular 
columnar spines about 10 in 10 mm., each becoming well separated from its neighbour 
as growth proceeds. 

The measurements in centimetres of the five specimens before me are as follows :- 
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Length ................ 
Breadth.. .............. 
Height ................ 
Depth of aboral side ...... 

285 

73 155 21 

3.7 6.3 7 

1.9 2.8 4 

*3 ’ -8 1.6 

8.5 

6.7 

28 I 25 

12 

9 

Localities. Nos. 1-4, reefs off Singapore, stated to be c c  very common in all parts,” 
collected by the late Mr. F. P. Bedford ; and No. 5, reefs off Sawakin, Red Sea, collected 
by Mr. C. Crossland. The species is recorded as having been previously obtained from 
Ceylon and the East Indies as well as the Red Sea, Zanzibar, Fiji, and Tahiti, but I think 
the last three localities are not fully authenticated. 

The first four,specimens above represent four stages in the growth of the species. 
No. 1 is a small disc which has only receutly broken off its stock, its scar 11.6 by 8 mm. 
not having as yet been overgrown by the polyp-tissues ; the costal spines radiate from 
the scar. The axial furrow is broken by the fusion across of septa in four places forming 
five secondary calicular centres ; otherwise it is about 1.3 mm. across and closed in below 
by finely packed trabecule from the septa1 edges. As yet there is only the commence- 
ment of five subsidiary centres on the sides of the disc. 

No. 2 still shows its scar, but the radiating arrangement of the costal spines is lost for 
about 3 cm. a t  either end of the scar and for 1.5 cm. on either side. The axial furrow 
is broken across in fourteen places, and is still relatively open, showing the columellar 
,trabeculse. Subsidiary side calicular centres have begun t o  form fairly freely a t  varying 
distances not less than 1.6 cm. from the axial furrow. 

No. 3 is simply the last enlarged, with the scar still distinct and the axial furrow 
rather narrower, but yet having the columellar trabecuh quite visible. I ts  oral surface, 
which has evidently been damaged, has in one spot commenced to  grow out a fresh 
disc, best seen in the figure ; it shows a central furrow and has turned round through a 
right angle so as to lie parallel to the parent disc. 

While Nos. 1-3 are rather flat and pointed at either end where the axial furrow passes 
out, No. 4 is strongly arched and rounded at its ends, the axial furrow stopping short 
where the disc begins to bend downwards. The costal spines nowhere form lines for 
more than 1.5 cm. inwards from the edge of the disc, and the area inside is very rough, 
rising into numerous, small, spine-covered mounds. The septa in the axial furrow 
approach so closely that no columella can be seen from the surface. The whole oral 
side is very uneven, many of the septa being thickened and even fused together in 
places, these septa having quite ragged edges. I should judge the specimen to he oLe 
which has lived in peculiarly unfavourable conditions, probably on a sandy bottom, as it 
is much arched, and where silt is depositing, particles of sand probably having produced 
its uneven surface. 

(Plate 38. figs. 20, 21.) 

(Plate 39. figs. 24, 25.) 

(Plate 38. fig. 23.) 
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No. 6 is a very regular, arched specimen resembling H. foliosa, but being more massive 
in every respect, consequently having thicker, higher, and more distant septa. Some of 
its subsidiary (side) calicular centres are quite well marked, and the costal lines of 
spines do not run in from its edge in any place for more thau 2.6 cm., the centre of tbe 
underside being a rough area, evidently greatly thickened by a secondary deposit of 
corallum, with a few relatively large perforations. (Plate 38. fig. 22.) 

I n  addition to the above I have examined 13 specimen8 of the species, the largest of 
which is 61 cm. long, in the British Museum ; 4 of these, including the ‘ Challenger ’ 
form, are named H. crmsa. All are arched and show the central furrow well-marked, 
ceasing where the ends bend downwards. They show considerable vegetative variation 
(weight, coarseness of spines and teeth, clearness of subsidiary calicles, kc.), but clearly 
belong to a single species. 

24. HerpoZitha C T U B B ~ ,  Dana. 

Dana, Zooph. p. 310, pl. 20. figs. 6-5 c; Gardiner, Proc. Zool. SOC. 1898, p. 529. 

The measurements of the two specimens be€ora me, which I obtained at Funafuti, are 
given in the paper cited. The species has a very narrow axial furrow broken up into 
numerous centres with no visible columella ; in the smaller specimen it ca;n be traced to 
the extremities. The septa are, a,s in other species, alternately large and small, Sub- 
sidiary side calicular centres are found within 1 cm. of the axial furrow and extend out 
quite irregularly at a distance of 1-1.6 om. from one another to 2 om. of the edge of the 
corallum. Such centres commonly show distinct fossse surrounded by at least eight 
septa in small centres and twelve septa in large centres bent in towards them. The 
larger septa are thicker than in H. Eirnax, with sides covered with granules running into 
rows towards their edges, which are similar to Dana’s figure (617). Tbe costae are 
represented by rows of close-set, blunt, granular, columnar spines ; they do not in my 
specimens run in for more than 2 cm. from the edge, but this is scarcely a specific 
character. The central area is raised into low hillocks between the perforations, which 
are not very numerous. 

The largest specimen on its aboral side approaches close to the largest, specimen of 
H. limax from Singapore, mentioned above, but its spines are much smaller, more 
granular, and much more tightly packed. Both came from the surfaces of lagoon 
shoals, a sandy environment which probably accounts for their arching. From H. Zirnax 
and H. foliova the species differs in having far more perfectly formed, indeed quite 
distinct, subsidiary calicular centres on the sides of its disc. It is much heavier, and its 
septa appear more closely packed owing to the greater thickness and granulation of those 
of the larger series. It is more closely related perhaps to H. interrupta, Ehrenberg, but 
I have failed to find any sufficient description of that species. 

Locality. The species was described by Dana from specimens from Fiji, from which 
Funafuti i8 about six hundred miles t o  the north. 

I n  the British Museum I found four specimens labelled H. cras8a. Of these one is 
the ‘Challenger’ specimen from Banda identified by Quelch, and the other three are 
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older specimens (longer in Museum) without localities. They do not belong to the 
species identified above as H. crassa, being much more akin to B. l i m x ,  of which they 
are probably only varieties due to conditions of growth. 

VII. Genus P O L Y P H Y L L I A .  
Polyphylla (pars), Blainville, Dict. des Sc. Nat. lx. p. 305 (1830). 
Polyphyllia, Quoy et Gaimard, Voyage de l’bstrolabe, Zooph. p. 184 (1833). 
Lithactinia, Lesson, Illustr. Zool. pl. vi. (? 1833). 
Cryptabacia, M.-Ed. et H. Compt.-rend. de 1’Acad. des Sc. xxix. p. 71 (1849). 
Polyphyllia, Lithactiaia, Cryptabacia, M.-Ed. et H. Cor. iii. pp. 22-26 (1860). 

I have already shown my reasons in  the general account of the family for combining 
the above three genera and no further reference is now necessary. 

The genus contains only two undoubted species, P .  taZpina (syn. P .  pelvis) and P. novce- 
lidhernia?. P. eubstellata, P .  leptophylla, P .  pileijiormis, and P. galeriformis are not 
recognisable from their original descriptions or from M.-Ed. & H.’s great work. The 
distribution of the genus is East Indian, from the Philippines to New Ireland and 
Australia, doubtful species from Fiji also. 

26. PoZyphyZZin t a l p i n a ,  Lam. (Plate 36. fig. 13; Plate 38. figs. 18, 19; Plate 39. 
fig. 26.) 

Fungus marinus kc., Seba, Thesaiirus, iii. p. 205 et 209, tab. 111. no. 6 et tab, 112. no. 31 (1768). 
f ingia  talpina, Lamarck, Syst. des Anim. sans Vert. p. 370 (1801). 
? Yolyphyllia talpa, Dana, Zooph. p. 313, pl. 21. fig. 5 a-d. 
Cryplabacia lakina, M.-Ed. et H. Cor. iii. p. 22. 
Polyphyllia pelvis, Q. et G., Voy. de l’Astrolabe, Zooph. p. 185, pl. 20. figs. 8 et 10. 

The larger specimen before me bears a very close resemblance to Seba’s No. 31, while 
it has the peculiar roughness of surface shown better in his No. 6 ; Seba’s specimens also 
came from the same region. Dana’s description and figures very doubtfulIy refer to 
this species. 

Here is the description of my larger specimen (fig 26) :-An oval disc somewhat pointed 
at either end, measuring 13.5 cm. long by 4.5 cm. broad. Distinct axial furrow along the 
whole length of the disc broken up into a, series of secondary calicular centres by fusion 
across it of the smaller pairs of septa of either side, after which they continue along it in 
either direction to the ncighbouring secondary centre& in a +-like manner. Secondary 
centres rather oval, with about 24 septa fused together in the centre by a dense mass 
of fine trabeculzle, the columella appearing relatively open. Septa of two alternating 
series, large and small. Larger septa seldom entire’for more than 3-7 mu. except at  
the edge of the corallum, very thick, with granular ridged sides ending in columnar teeth 
covered with coarse spiniform granules, about 3 tceth in 2 mm. and each *5-1 mm. high, 
Smaller septa very thin, edges 2-3 mm. lower than first series, everywhere fusing 
together where the larger septa are broken, at edges bf corallum appearing like a series 
of elongated loops in which the septa, of the first series are standing, but near the 
central furrow 3-6 smaller septa bending round and fusing so that fresh subsidiary side 
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calices are formed with 12-24 septa. Underside covered with rows of costal spines 
which more or less radiate from the central area ; spines themselves rather minute, low, 
closely packed granular columns. 

The specimen is 3.8 cm. high. It is distorted and twisted at one end; its length 
over the surface is upwards of 16 cm., and it has 17 secondary calicular centres along its 
axial furrow. 

The second specimen, which has been killed at one end, is about 7 cm. long by 2.5 cm. 
broad. It had eleven secondary centres along its axial furrow, but three at  one end have 
been killed. Its septa1 and costal characters agree closely with those of the larger 
specimen. Its  scar, which is 12 by 8 mm., has never been completely covered over by 
the regrowth of the polyp-tissues. Perhaps in consequence of this a small trophoxooid 
has commenced to  grow out from the middle of the scar ; it is round, about 5 mm. high 
by 3.6 mm. in diameter at its summit by about half as much at its base, and has four 
oycles of septa, the last very incomplete. It was evidently formed by the exposed tissues 
of the broken cjff anthocyathus, as its base is deeply rooted between the septa of its 
parent. (Figs. 18, 19.) 

Locality. Singapore, two specimens, the smaller stated to have come from an irregular 
part of the reef, c c  water muddy ” ; collected by the late Mr. F. P. Bedford. 

I have already in the grneral account of the family referred to the specimens in the 
British Museum, particularly as progressively showing with growth less distinct radiation 
in the calicles both of the axial row anrl on the sides of the disc. Of these one specimen is 
branched into four ends in tt quite +-like manner. Another specimen, about 34 by 
12 cm., less arched than other forms, is interesting as showing on its underside ten yonng 
attached and growing discs, varying up to 4 cm. in diameter. The youngest are all 
circular with central calicles. As growth proceeds fresh calicles seem to form a line with 
this one, side calicles arising at the same time. The largest specimen actually examined 
was 42 cm. long. The Challenger ’ specimen is represent’ed in Plate 36. fig. 13. 

[Postscript.-Since the above was sent to the printer, I have had the opportunity of 
examining the Fungia collected by Prof. W. A. Herdman on his recent visit to  Ceylon. 
They comprise over 100 specimens, many dead and damaged, of F. cyclolites from the 
Ceylon Oyster Banks; they are on the whole larger, more arched, and rather more 
massive than the Red Sea forms recorded on p. 270. There is also a single specimen of 
another species, almost certainly F. costulata (see p. 271), on the lower surface of which 
a tubicolous serpulid has settled. 

Mr. C. Crosaland has also sent me some more Fungiid= from Donganab, Red Sea. 
Among them I find four 3’. echinatu (see p. 274), two of which are smaller than the 
type specimen of 3’. dn’mplex (p. 274) ; the axial fossa? do not continue to the ends of the 
coralla and the two species are undoubtedly specifically distinct. There is also a smal. 
specimen of Herpolitha Zimax, which is distinct from H. foliosa.-2Oth June, 1908. 
J. STANLEY GARDINER.] 
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EXPLANATION OF THE PLAl'EE. 

All figures are of natural size unless otherwise stated. 

PLATE 33. 
Fig. 1. Fungia sinensis. 
Fig. 2. ,, J J  Aboral surface (same specimen). 
Fig. 3. ,, JieZdi. Oral surface. 
Fig. 4. ,, ,, Aboral surface (same specimen). 

Oral surface. 

PLATE 34. 
Fig. 5. Fungia sornervillei. 
Fig. 6. ,, >> Aboral surface (same specimen). 
Fig. 7. ,, Jieldi. Aboral surface of another specimen. 
Fig. 8. ,, scuiaria. Aboral surface to show folds and cracks. 

Oral surface. 

PLATE 35. 

Fig. 9. Fungia costulatn. Aboral surface. 

Fig. 10. Fungia cooperi. 

Fig. 11. Airrgiu corona. 
Fig. 12. ,, ,, Aboral surface (same specirncn) . 

(Oral surface on pl. xci. fig. 19 of Faiina and Geog.  

(Oral surfaces pl. xci. figs. 17 8 18, 
Maldives and Laccadiveu.) 

op. cit.) 
Aboral surfaces of two specimens. 

Oral surface. 

PLATE 36. 

Pig. 13. Polyphyllia talpipina. 
Museum . 

Figs. 14 & 15. Herpolithafofiosu. 
the collection. Red Sea. 

Oral surface of the ' Cliallenger ' Expedition specimen in thc Hritisli 

Aboral and oral surfaces of the smallest and youngest specimen iu 

PLATE 37. 

Oral and aboral surfaces of the smallest regenerating Figs. 16 & 17. Herpolitha foliosa. x -?,. 
specimen in the collection. Hed Sea. 

PLATE 38. 

Figs. 18 & 19. PoZyphyZlia lakina. 

17igs. 20 & 21. Herpolitha Zimax. 

Fig. 22. Herpolitha limax. 
Fig. 23. J 7  ,, Oral surface of the third smallest specimen from Singapore, showing oui- 

Oral and aboral surfaces of the smallest Singapore specimen. A 

Oral and aboral surfaces of the smallest Sirigapore specimen, showirlg 
secondary disc is growing out of the scar of detachment i u  fig. 18. 

scar of detachment and septa continuous from the axial groove to the edges of the disc. 
Oral side of a large Red Sea specimen. 

growth of a fresh disc. 
SECOND SERIES.-ZOOLOGY, VOL. xIr. 40 



200 PERCY SLADEN TRUST EXPEDITION. 

PLATE 39. 

Figs. 24, % 2.5. Herpolitha Zimax. 

Fig. 26. Polyphyllia talpina. 
Figs. 27 & 28. Doderleinia irregularis. 

Oral and aboral surfaces of a specimen intermediate betwecii 
figs. 21 and 23. Singapore. 

Oral surface of the larger Singapore specimen in the collection. 
Aboral and oral surfaces of the smaller type specimen from 

Funafuti, Ellice Islands. 


